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1. 

MULTIMODAL INTERFACE 

CLAIM FOR PRIORITY 

The present application claims priority under 35 U.S.C. 
119(a)-(d) to Indian Patent application number 2684/CHF/ 
2011, filed on Jul. 28, 2011, which is incorporated by refer 
ence herein in its entirety. 

BACKGROUND 

In the early days of computing systems, human-computer 
interaction (HCl) was confined to a selected group of people 
comprising of engineers, developers, academicians and hob 
byists. With the development of personal computer in 1980s 
and Graphical user interfaces (GUIs), HCl has changed sig 
nificantly. Traditional input devices, such as keyboard and 
mouse are gradually being replaced with new interaction 
metaphors, such as gestures, touch, and speech. Considering 
the new interaction paradigms, user interfaces are being re 
designed to accommodate user inputs from multiple input 
modes. As a result, it is not uncommon to find multiple user 
interfaces on a computer system each corresponding to a 
distinct interaction modality. For instance, a speech-based 
input system may require a user to interact with a speech 
specific interface, whereas a gesture-based interaction system 
may require a different mechanism. This is not a desirable 
situation from a user's perspective, who might want to enjoy 
a multimodal interaction experience in the true sense which 
involves using multiple input modalities at the same time in a 
convenient and user friendly manner. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the solution, embodiments 
will now be described, purely by way of example, with ref 
erence to the accompanying drawings, in which: 

FIGS. 1, 2 and 3 show illustrates multimodal graphical user 
interfaces for a computing device, according to an embodi 
ment. 

FIG. 4 shows a flow chart of a method for allowing a user 
to interface with a computing device having a multimodal 
graphical user interface of FIG. 1, 2 or 3, according to an 
embodiment. 

DETAILED DESCRIPTION OF THE INVENTION 

Advancements in technology paralleled with a reduced 
cost of ownership have led users to embrace new interaction 
metaphors over older accessory-based input methods. A mul 
timodal interaction system provides a more natural and 
instinctive form of engagement with a computing device than 
traditional input based devices (such as keyboard or mouse). 
For instance, a speech-based input system is more intuitive to 
a lay user than a mouse-based system, which may require a 
longer learning curve. Similarly, a hand gesture-based system 
may provide a more natural form of engagement than a key 
board-based input. 

Considering the shift in consumer preference, various 
devices. Such as touch screen tablets and advanced gaming 
systems, have been launched that offer a user a mix of novel 
and familiar modes of user engagement. These devices offer 
a range of interaction modalities, namely touch, gestures and 
speech. 

Notwithstanding the benefits it provides, a multimodal 
interaction system may require a user to interact with multiple 
user interfaces. For instance, there may be separate user inter 
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2 
faces for an interaction requiring touch, gesture and speech 
modalities. Needless to say, this could leave a user confused 
and unsure during his interaction with a multimodal system. 
It would be ideal if a user interface could be provided which 
is receptive to multiple input modalities and has a convenient 
to use form factor from a user's perspective. 

Embodiments of the present solution provide a multimodal 
graphical user interface and a method that allows a user to 
interact with a computing device using the proposed multi 
modal graphical user interface. 

For the sake of clarity, the term “Multimodal” refers to a 
system that provides a user with multiple modes of interfac 
ing with the system. A multimodal interface provides several 
distinct tools for input and output of data. 

FIGS. 1, 2 and 3 show illustrative multimodal graphical 
user interfaces for a computing device, according to an 
embodiment. The representative figures (FIGS. 1, 2 and 3) 
provide various layouts that may be used to illustrate the 
proposed multimodal graphical user interface. 

FIG. 1 illustrates a multimodal graphical user interface in a 
Vertical menu layout, FIG. 2 illustrates a multimodal graphi 
cal user interface in a radial menu layout, and FIG. 3 illus 
trates a multimodal graphical user interface in a horizontal 
menu layout. 
The multimodal graphical user interface of FIGS. 1, 2 and 

3 may be implemented in the context of a computer applica 
tion (including an operating system environment) present on 
a computing device (system), such as, but not limited to, a 
personal computer, a desktop computer, a laptop computer, a 
notebook computer, a network computer, a personal digital 
assistant (PDA), a mobile device, a hand-held device, a tele 
vision (TV), and the like. The computer application could be 
a text processing application, a spreadsheet application, a 
presentation application, a photo browsing application, and 
so and so forth. The aforesaid list is mentioned for the purpose 
of illustration and not by way of limitation. 

Additionally, the computing device may be connected to 
another computing device or a plurality of computing devices 
via a network, Such as, but not limited to, a Local Area 
Network (LAN), a Wide Area Network, the Internet, or the 
like. 
Coming back to FIG. 1, a multimodal graphical user inter 

face 100 is provided. The multimodal graphical user interface 
100 comprises a menu 112. The menu 112 includes at least 
one menu item 114. The menu may have multiple menu items 
as well, such as menu items 124, 134, and 144. 
A menu item is displayed as command name along with a 

unique hand shape. In other words, a menu item includes a 
command text and an associated unique hand pose. In FIG. 1 
each menu item (114, 124, 134, and 144) is displayed as 
command name along with a unique hand shape. For instance, 
menu item 114 includes a command name “Open' 114a and 
a hand shape 114b. 
Command name in a menu item signifies a function which 

may be performed by a computing device in context of the 
application (or the operating system) employing the proposed 
multimodal interface (for example of FIG. 1). For instance, 
for menu item 114 (having command name “Open' 114a) an 
“opening function (action) would be performed. The “open 
ing function could relate to opening of a text document in a 
text application, opening of an image file in a photo browsing 
application, opening of a presentation in a presentation appli 
cation and so on and so forth. The function associated with a 
command name could be predefined in the computing system 
(or application) or it may be defined by a user. 

Similarly, the hand shape in a menu item also signifies a 
function which may be performed by a computing device in 
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context of the application (or the operating system) employ 
ing the proposed multimodal interface (for example of FIG. 
1). A hand shape would perform the same function as per 
formed by the command it is associated with in a menu item. 
For instance, for menu item 114, which includes the hand 
shape of an “open palm 114b, an “opening function would 
be performed similar to the one which may be performed for 
the text command next to it. Since both command name and 
hand shape are part of a menu item, by corollary a function 
associated with them is construed to be linked to the menu 
item. 
A menu item in the multimodal user interface 100 is con 

figured to receive a combination of cursor and gesture input 
(namely 'selection gesture') from a user. For instance, if a 
user moves a cursor to a menu item (by using a pointing 
device. Such as mouse or keyboard or through a hand orgaZe 
movements, simulated on the display device) and then per 
forms an air-tap gesture (the “selection gesture' in this case), 
the interface recognizes it as a user input. Once recognized, 
the function associated with the menu item is performed by 
the computer system. Air-tap is one possible instantiation of 
a “selection gesture' used to select the menu item under the 
cursor. Other could be a Snap of the fingers, a grabbing action, 
a pulling action, or simply dwelling in the same place for a 
certain period of time. The aforesaid list is mentioned for the 
purpose of illustration and not by way of limitation. 

In another instance, a menu item in the multimodal user 
interface 100 is configured to receive a speech input. If a 
microphone is attached to a computer system displaying the 
multimodal user interface 100, the interface could recognize 
a speech command corresponding to a command name in a 
menu item. Upon recognition, the function associated with 
the menu item is executed by the computer system. To provide 
an illustration, if the word “Open’ is spoken by a user while 
interfacing with the multimodal user interface 100, a file or 
directory may be opened (depending upon the context of the 
application utilizing the interface) and displayed to the user. 
Similarly, if the word “Delete' is recognized by the comput 
ing device, the multimodal user interface 100 may construe it 
to mean a command related to deletion of a file and act 
accordingly. 

In a yet another instance, a menu item in the multimodal 
user interface 100 is configured to receive a hand shape ges 
ture input. A camera attached (removably or non-removably) 
to a computer system displaying the multimodal user inter 
face 100 may be used to track and capture the shape (or 
movement) of a users hand. The captured image(s) is/are 
analyzed by the computer system. If it is determined that there 
is a hand shape (in the captured image data) corresponding to 
a hand shape in a menu item of the multimodal graphical user 
interface, the function associated with the menu item is 
executed by the computer system. To provide an illustration 
with reference to FIG. 1, ifa user makes an “open palm hand 
pose, a computer system (with a camera) displaying the mul 
timodal user interface 100 may recognize the hand pose. 
Upon recognition, if it is determined that there is a corre 
sponding hand shape in a menu item of the multimodal 
graphical user interface 100, the function associated with the 
menu item would be performed. In this case, an “open palm 
hand shape is connected with an “Open’ function, therefore, 
a file or directory may be opened and displayed to the user. 

Similarly, to perform other functions in the menu 112, a 
user simply needs to make the unique hand shape gesture 
associated with a menu item (124, 134 or 144). 
The multimodal graphical user interface 100 may not be 

limited to a single level menu. The interface could be 
extended to multiple level menus, for example a first level 
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4 
Sub-menu, a second level Sub-menu and so and so forth. In an 
example, at least one menu item may further include at least 
one sub-menu item. Each Sub-menu item may be displayed as 
a command name along with a unique hand shape. Also, like 
the main menu item, each Sub-menu item would be config 
ured to receive a combination of cursor and selection gesture 
input, a speech input and/or a hand shape gesture input from 
a U.S. 

The multimodal graphical user interface (GUI) 100 may be 
displayed in the form of a window GUI with at least one menu 
and at least one menu item. The menu may be a fixed design 
menu Or a COInteXt menu. 

FIGS. 2 and 3 illustrates a multimodal graphical user inter 
face in a radial and a horizontal menu layout respectively. 
Both figures illustrate the multimodal graphical user interface 
100 of FIG. 1, however, in different layouts. The description 
of multimodal graphical user interface 100 in the context of 
FIG. 1 applies to FIGS. 2 and 3 as well. 

FIG. 4 shows a flow chart of a method for allowing a user 
to interface with a computing device having a multimodal 
graphical user interface of FIG. 1, 2 or 3, according to an 
embodiment. 

Block 410 involves displaying, with a display device, a 
multimodal graphical user interface, as illustrated in FIG. 1, 2 
or 3, or as described above in the context of FIG. 1. The 
multimodal graphical user interface could be displayed in a 
display device which may be removably or non-removably 
attached to a computing device (such as, but not limited to, a 
personal computer, a desktop computer, a laptop computer, 
personal digital assistant (PDA) and a mobile device). 
The multimodal graphical user interface may be used (and 

displayed) for interfacing with a computer application (in 
cluding an operating system). The multimodal graphical user 
interface may comprise a menu. The menu may include at 
least one menu item. Each menu item is displayed as com 
mand name along with a unique hand shape. 

Block 420 includes accepting a combination of cursor and 
selection gesture input from a user for selecting at least one 
menu item in a menu of the displayed multimodal graphical 
user interface. 

In an example, a user's finger may act as a pointing device 
whose position relative to the computing device is captured 
through a camera. The camera tracks a users hand, which is 
represented as a cursor on the interface. If a users wants to 
move a cursor to a particular part of the interface, all he needs 
to do is to move his hand. For instance, if a user wants to 
“Insert an item in a document, he could simply move his to 
move the cursor to the “Insert' item in the menu of the word 
processing application. 

In the present case, a cursor input involves a user moving a 
cursor to the at least one menu item in the multimodal inter 
face to indicate his intention of selecting a menu item. Once 
the cursor is placed on a menu item, a user may select the item 
by performing a selection gesture, for instance, an air-tap 
gesture. An air-tap gesture involves a user tapping the air 
Subsequent to aforesaid cursor movement (or placement). 
The selection gesture (air-tap) is interpreted by the interface 
as a user command to perform the function associated with 
the menu item. Once the command is recognized, the function 
associated with the menu item is executed. In the context of 
above illustration, after a cursor has been moved to the 
“Insert' item, a user is only requited to perform an air-tap 
gesture for the interface to execute an “insert action. The 
“insert action' may involve displaying a Sub-menu listing the 
items (for e.g. image, animation, file, drawing, etc.), which a 
user may insert. 
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Block 430 includes accepting a speech input from a user for 
selecting at least one menu item in a menu of the displayed 
multimodal graphical user interface. 
A menu item may be displayed as command name along 

with a unique hand shape. For instance, menu item 114 
includes a command name “Open' 114a and a hand shape 
114b. A menu item in the multimodal user interface is con 
figured to receive a speech input. If a microphone is attached 
to a computer system displaying the multimodal user inter 
face, the interface could recognize a speech command corre 
sponding to a command name in a menu item. Upon recog 
nition, the function associated with the menu item is executed 
by the computer system. To provide an illustration, if the word 
“Open' is spoken by a user while interfacing with the multi 
modal user interface 100, a file or directory may be opened 
(depending upon the context of the application utilizing the 
interface) and displayed to the user. All that is needed is that 
the speech input should correspond to a command name in a 
menu item. The command would be executed. 

Block 440 includes accepting a hand shape gesture input 
from a user for selecting at least one menu item in a menu of 
the displayed multimodal graphical user interface. 
A menu item may be displayed as command name along 

with a unique hand shape. For instance, menu item 114 
includes a command name “Open' 114a and a hand shape 
114b. A menu item in the displayed multimodal user interface 
is configured to receive a hand shape gesture input. A camera 
attached (removably or non-removably) to a computer system 
displaying the multimodal user interface may be used to track 
and capture the shape (or movement) of a user's hand. The 
captured image(s) is/are analyzed by the computer system. If 
it is determined that there is a hand shape (in the captured 
image data) corresponding to a hand shape in a menu item of 
the multimodal graphical user interface, the function associ 
ated with the menu item is executed by the computer system. 
To provide an illustration with reference to FIG. 1, if a user 
makes an “open palm' hand pose, a computer system (with a 
camera) displaying the multimodal user interface 100 may 
recognize the hand pose. Upon recognition, if it is determined 
that there is a corresponding hand shape in a menu item of the 
multimodal graphical user interface 100, the function associ 
ated with the menu item would be performed. In this case, an 
“open palm hand shape is connected with an “Open func 
tion, therefore, a file or directory may be opened and dis 
played to the user. 

Aspects of interface solution highlighted under Blocks 
420, 430 and 430 may be performed simultaneously, in vari 
ous combinations, sequentially in any order or separately. For 
example, a user may interface with the multimodal user inter 
face of FIGS. 1, 2 and 3, either through a cursor and air-tap 
combination in conjunction with an audio input; through a 
cursor and a hand shape gesture input; through a combination 
of an audio command and a hand shape gesture input; only 
through a cursor and air-tap combination; only through an 
audio input; only through a hand shape gesture input, and so 
and so forth. In other words, various input modalities (cursor 
movement, air-tap gesture, audio input and hand gesture 
input) may be combined together in various ways to interface 
with the disclosed multimodal gesture user interface. An 
advantage for employing different combinations of input 
modalities is that it allows various users to use the multimodal 
graphical interface as per their requirement. For example, 
novice users may want to use the cursor plus gesture style and 
later graduate to hand poses. The aforesaid list is mentioned 
for the purpose of illustration and not by way of limitation. 

It will be appreciated that the embodiments within the 
Scope of the present solution may be implemented in the form 
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6 
of a computer program product including computer-execut 
able instructions. Such as program code, which may be run on 
any Suitable computing environment in conjunction with a 
Suitable operating system, Such as Microsoft Windows, Linux 
or UNIX operating system. Embodiments within the scope of 
the present Solution may also include program products com 
prising computer-readable media for carrying or having com 
puter-executable instructions or data structures stored 
thereon. Such computer-readable media can be any available 
media that can be accessed by a general purpose or special 
purpose computer. By way of example, such computer-read 
able media can comprise RAM, ROM, EPROM, EEPROM, 
CD-ROM, magnetic disk storage or other storage devices, or 
any other medium which can be used to carry or store desired 
program code in the form of computer-executable instruc 
tions and which can be accessed by a general purpose or 
special purpose computer. 

It should be noted that the above-described embodiment of 
the present solution is for the purpose of illustration only. 
Although the solution has been described in conjunction with 
a specific embodiment thereof, numerous modifications are 
possible without materially departing from the teachings and 
advantages of the subject matter described herein. Other sub 
stitutions, modifications and changes may be made without 
departing from the spirit of the present solution. 
We claim: 
1. A system comprising: 
a processor; and 
a memory storing program instructions, which when 

executed by the processor cause the system to generate a 
multimodal graphical user interface, the multimodal 
graphical user interface comprising a display of a menu 
of a plurality of different selectable menu items, wherein 
the display of each of the plurality of different selectable 
menu items includes a command name and a unique 
hand shape corresponding to the command name, 

wherein one of the plurality of different selectable menu 
items is selected when the menu item receives a combi 
nation of a cursor input and a selection gesture input, 
wherein the selection gesture input includes an air-tap 
gesture. 

2. The system of claim 1, wherein each of the plurality of 
different selectable menu items is selected in response to a 
speech input. 

3. The system of claim 2, wherein the speech input includes 
the command name. 

4. The system of claim 1, wherein each of the plurality of 
different selectable menu items is selected in response to a 
hand shape gesture input. 

5. The system of claim 4, wherein the hand shape gesture 
input corresponds to the unique hand shape in the menu. 

6. The system of claim 1, wherein the selection gesture 
input further includes a Snap of fingers. 

7. The system of claim 1, wherein the one of the plurality of 
different selectable menu items further includes at least one 
Sub-menu item, wherein the at least one sub-menu item is 
displayed as another command name and another unique 
hand shape, wherein the at least one sub-menu item is 
selected in response to a combination of the cursor input and 
the air-tap gesture input. 

8. The system of claim 7, wherein the at least one sub-menu 
item is selected in response to a speech input. 

9. The system of claim 8, wherein the speech input includes 
the command name. 

10. The system of claim 7, wherein the at least one sub 
menu item is selected in response to a hand shape gesture 
input. 
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11. The system of claim 10, wherein the hand shape gesture 
input corresponds to the another unique hand shape in the 
Sub-menu item. 

12. The system of claim 1, wherein the plurality of different 
selectable menu items is displayed in at least one of the 
following layouts: radial, Vertical and horizontal. 

13. A method for allowing a user to interface with a com 
puting device, comprising: 

displaying, with a display device, a multimodal graphical 
user interface, wherein the multimodal graphical user 
interface comprises a display of a menu of a plurality of 
different selectable menu items, wherein the display of 
each of the plurality of different selectable menu items 
includes a command name and a unique hand shape 
corresponding to the command name: 

accepting, by the computing device, a combination of a 
cursor inputandanair-tap gesture input for selecting one 
of the plurality of different selectable menu items, 
wherein the cursor input comprises a user moving a 
cursor to the selected menu item and the air-tap gesture 
input comprises the user tapping the air Subsequent to 
aforesaid cursor movement; and 

performing, by the computing device, a function associ 
ated with the selected menu item. 
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14. The method of claim 13, further comprising: 
accepting, by the computing device, a combination of the 

cursor input and a Snap offingers for selecting the one of 
the plurality of different selectable menu items. 

15. A method for allowing a user to interface with a com 
puting device, comprising: 

displaying, with a display device, a multimodal graphical 
user interface, wherein the multimodal graphical user 
interface comprise a display of a menu of a plurality of 
different selectable menu items, wherein the display of 
each of the plurality of different selectable menu items 
includes a command name and a unique hand shape 
corresponding to the command name: 

accepting, by the computing device, a combination of a 
cursor input and another input for selecting one of the 
plurality of different selectable menu items, wherein the 
another input comprises an air-tap gesture; and 

performing, by the computing device, a function associ 
ated with the selected menu item. 

16. The method of claim 15, wherein the another input 
further includes a hand shape gesture input corresponding to 
the unique hand shape in the plurality of different selectable 
menu items. 

17. The method of claim 15, wherein the another input 
further includes a Snap of fingers. 

k k k k k 


